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bi eci dal or biostatic conmpounds and to the treatnent of substrates or

subst rat.e materials therewith and rel at esagart i cularly but not exclusively
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The invention lies in the recognition of the similarities in structure between glutaraldehyde, which is a

55 known bacteriostat and bacteriocide, and polymers or copolymers of acrolein or of an aldehyde-derivative of
acrolein. In the case of polyacroiein, for example, at equililbrium the structure takes on a number of different
forms; it is generally agreed (E. Bergman, W.T. Tsaisos and R.F. Fischer, J. Polymer Sci: Part A, 1965,
3485; R.C. Schulz, Viny! Polym., 1967, 1, 403; L. Hunter and J.W. Forbes, J. Polymer Sci: Part A, 1965, 3,
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has now been di scovered that pol yneric conmpounds having, illustratively,
repeating unit - CH - CH - CH - CH - 45
. CHO may be utilized agpa g ghalgior biostatic conpounds
Ml for the treatnent of substrates or substrate materials to render them
Mlci dal Qr *biostatic. However, ‘it is stressed that such polyneric
pounds 50 h3wi thgt iumus'tSrOép@sacuohg pediced $p 2 frex radisdl mducip agantiiavé e isteugiures below ((a);
irely in theB&Hl| | ustrated open chain forns in which the al dehyde groups
entirely un-associ ated. Specifically, we have discovered that polyners
! copolyner% of acrolein or of an al dehyde-derivative of acrolein may be
l.i sed as biostatic or hioci dal conmpounds an or thesy (eat nent

hstrates or subst e/ﬁg;érl s to render thgﬁrblosfégf C|d§\\\The
ention lies in th Hrecognltlon of the simlaritGfes in str ure between
t ar al dehyde, MQL%hHIS a 55 known bacteriostat aul bacteri :ggf and
ynmers or p rs crolein or of an :gehyde- erd v ve
ol ei n. In%?hgbcase ;?L‘o yacrol ein, for eggnple ;?\eqﬁ?TlerlLﬁgthe
ucture takes on a nunber of different fornms; it is generally agreed (E
gman, WT. Tsatsogagnd R F. Fischer, J. Polyner chb)Part A, 1965, 3485;
. Schul z, Vinyl Polym, 1967, 1. 403; L. Hunter W For bes, J.
ynmer Sci:Part A, 1965, 3, 3 EP 0 339 044 Bl 3471 that sub-units of
yacrol ein produced by a free radical inducing agent have the structures
ow ((a); R=H): [err] [err] Jerr] 15 err] 25 X = integers of 1

nor e F HO :
r] (d) Figure 1 vﬁ’ﬁhlc ﬁpﬂf%gy\sx thé‘tetrahﬁﬁPBDyJan
g-form (bf° or the used tet E dropyra i ng-form (c) pred Hi nat e.

N NVR analyigzrpi 5 acro duc a free radlcal Hndu0|ng

nt (free radi cat al 0y§1omed i bl e™ahglehyde g which is
sistent with the above struftures; th spectrum al so s omed a\nunber of

phati c CH,s and [err%ﬁand alnumber of J¥ CH O s which are all
m t he above v ietdnbegersuefutesr more In keepingumeP prgposal s of
pe

. Schul z, Vinyl Polym{ey967, 1, 403, the [err]-NMR s of
yacrolein produced by an ionic catalyst is consistent w tjh the above
stjmuct ures for the polyner and additionally, the presence/g&ﬂﬁqlmtures (a)

a (b) of Fkgure 2. 45 ' CH,

) (a)
Figure 1

35 in which either the form (d) or the tetrahydropyran ring-form (b) or the fused tetrahydropyran ring-form (c)
predominate. '*C-NMR analysis of polyacrolein produced- by a free radical inducing agent (free radical
catalyst)showed negligible aldehyde carbon, which is consistent with the above structures; the spectrum
also showed a number of aliphatic CH's and CHz's and a number of O-CH-O's which are all expected from
the above variety of structures.

40 " In keeping with proposals of R.C. Schulz, mel Polym 1967, 1, 403, the 'SC-NMR spectrum of
polyacrolein produced by an ionic catalyst is consistent with the above structures for the polymer and
additionally, the presence of structures (a) and (b) of Figure 2.
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50 55f4 EP 0 339 044 B1 5 10 [err] 20 25 The [err]-NVR spectrum of. a
copol yner of acrolein diethylacetal : acrylic acid was consistant wth the
pokynmer -having repeating units illustrated by Fiqure 1 (a); R =[err]. ,
d Gtaral dehyde is proposed to exist int f%??‘lﬁ'gﬁhg forms (A D. Russell
and D. Hopwood, "Progress in Medicinal Chemstry", Vol. 13, Eds. GP. Ellis
ang‘GjB. West, North Hol | and Publishing Conpany, 1976): 30 35 40 45 50 55 5
EP O 339 044 B1 [err] [err] [err] (a)\\\o_

(b) 10 [err] 15 [err] (c) Hf// (d)
[err] :25 (f) X,y,z - integers of 1 or nore lgure 3 45 The [err]-NWR
angt ysis of gl utaral dehyde showed that very Idgteyof the gl utaral dehyde
(1e¥ than 5% existed ' 2
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Figure 2

25 The '3C-NMR spectrum of a copolymer of acrolein diethylacetal : acrylic acid was consistant with the
polymer having repeating units ilitistrated by Figure 1 (a); R = CHz CHa.
Glutaraldehyde is proposed to exist in the following forms (A.D. Russeéll and D. Hopwood, "Progress in
Medicinal Chemistry”, Vol. 13, Eds. G.P. Ellis and G.B. West, North Holland Publishing Company, 1978):
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intthe free al dehyde form (a). There were many aliphatic CH2 resonances
evirdent in the spectrumw th the major peaks nunbering el even. There were
al so many O CH O:-resonances with nine major peaks. This supports the

exi’st ence of ,the above cyclic struct wpap3g@ogiBm | i near forns of

gl it ar al dehyde woul d not give rise to so many different resonances. 50
Acgording to our invention, an added advantage of these polyners or
copolyners of acrolein or_of an al dehyde-derivatiy acrolein is that
their hydrophilicity/h 8 icity or water quﬁgﬁ%h\#Jﬂ| or lipid
solubility may be wglgly adj usté#,by the incl€kion or exi;iS|on :
reggyctively, of hygggphilic co aoners for<§xﬁnple ac ic acid, vinyl
pyr ol i dorfe, vinyl or acrylic nobnoners containing 0¥ -06\b6hn|ng gr oups
for exanple, hydroxyl groups, or ether groups or car oxyl groups, or other
similar hydrophilic mononas 55 which will now be &Bparent to those
skilled in the art. Normally, the honopol yners of acrolein are water-
insoluble and are thus suited to applications where their}FIution by
aqueous nedia are not desir8BBe as in sprays for agrigdf turak or veterinary
pur poses or in applicegfons wher he utility of t 2polyacrolé?*h i s sought
in oil ‘phases such asLlgone cosneti iletry prepar ons or f Ea?r
engine oils; alterng#rvely, the j %Lleon 6 k§\g 4 of
percentagesof hy@@6phi | i cCHon# 6¥‘exanpﬁ§? acryllc 3%rﬁﬂ;ender§ﬁthe
resulting copolyner suiteg)to use |n hydrophilic media Wdilch is nore usual
in cosnetics, toiletries, pharmaceuticals or food substances.

Wat er - di spersabl e or water-sol ubl € copol yners of acrol&in, for exanple, the
QO:Q%Zacrylic acid: acrolein copolynmer is“&ffecially syited as a sterilent,
sani t'l ser,20antim crobial or presefvatuje in cosm&H,cs, (5 toiletries,
pharmaceutical s or food substances. particular&yuﬂication whi ch we
record is that we project copoly of rol ej F\Q%L

carbonyl -derivative of acrol ei nBRRy be di s3&7Ved in affaqueous sol ution or
in a gel-llke medi um formed through, for exanple, the gmesence of

?carboxynetﬁylcellulose and then the resulthg solution or gel used as a
rectal suppository to conbat the transm ssi'on of AIDS virus anongst

honbsexual s. Also the solution-or gel coeul ¢ be enclosed in a snmaltqtube (as
toothpaste is conventionally 1Qg.di spensged

- the cap efafhe tube
i ncor por atgng syringe- neegké'wﬁlch_ e avalt e to €Hadd|cts who
e

are in danger of transni §tHang Al DS tH %u hjuncl eapp "4 nj ecti on-{ethnilques; of
iin the €8l ution or 8P wpul d have
D8 i croorgan- ism Alfurther
advantage of the said pol ymers or copol y s of acrolein or of a derjvative
of acroleis is at 15 their biostatic focidal activities appear to be
| ess pH dependent than gl utaral dehyde (see S.D. Rubbs et al., J. Appl.

course, the stafing of t yrlnge-
a biostatic or phrecidal ef f Sot. g«aﬂ)st t

Bact., 1967, 30(1), 78). An advantage of { ng an al dehyde-derivative of

acrglein is absence or greatly reduced-acrid snell, conpared w th acrol ein,
during the polynerization. Of ®o¥irzes hBﬁEGEFS af| 1f PRa B8l yners and even
those prep&red fromacrolein are essentially odour-free. 20 Substrates

whi ch can be treated with the conpounds othhe |n§ent|on i ncl ude cel | ul ose,

nodi fi ed cel |l ul ose, regenerated cell ul ose, ?gyon pol ymers of pliastic

materials such as vinyl polynmers, acrylic polyners and pol yesters, rubbers

and vari oug Nk SCLNMFS arfaly6ib ofghutsiBlBchIdeChowedl thes Sary Rild of @@ glutGiteyge dess tas 57 gxisted

m neral s and ig@etias aldehyde form (a). There were many aliphatic GHz resonances evident in the spectrum with the
major peaks numbering eleven. There were also many O-CH- O resonances with nine major peaks. This
supports the existence of the above cyclic structures as the linear forms of glutaraldehyde would not give
rise to so many different resonances.

50 According to our invention, an added advantage of these polymers or copolymers of acrolein or of an
aldehyde-derivative of acrolein is that their hydrophilicity/hydrophobicity or water solubility/oil or lipid
solubility may be widely adjusted by the inclusion or exclusion, respectively, of hydrophilic comonomers,
for example, acrylic acid, vinyl pyrrolidone, vinyl or acrylic monomers containing oxygen-containing groups
for example, hydroxy! groups, or ether groups or carboxyl groups, or other similar hydrophilic monomers

§5 which will now be apparent to those skilled in the art. Normally, the homopolymers of acrolein are water-
insoluble and are thus suited to applications where their elution by aqueous media are not desirable as in
sprays for agricultural or veterinary purposes or in applications where the utility of the polyacroiein is sought
in oil phases such as some cosmetic:toiletry preparations or foods or engine oils; alternatively, the inclusion




Exan}ll‘es of substrate materials which may be nade by such substrates.are:
25:Aifrconditioner filters, air-line w pes, aprons, bags for laundry,
banddges or adhesive bandages bat hroomtiles or grout, bricks, car or

ot Rer| carpets, catheters and rel ated hERBi%8044 Bitrunents made from plastic
or "gljass, clothing including underwear, cloth waps for food, concrete,

COt.’i qn- bal l S Or 91 t Orrc]:er;[tall oflﬂ%lo I}IC COi ﬂ(ﬂf?&r ?dl’ esgi Oﬁg’cha Qg}ﬁgé qé&% co
. polymer
(fjoms sti ¢, corg‘rﬁe[d %Fe i ,ﬁ% GiOWhi p,{o;@L Eﬁg oﬁet&grﬁna Eg;is or food
pl ast|i c food bk ter-am%éo' G- LobleQbpd P&S& labrBibih, frEStarksy| %Sso 10 BARE Scid:
Of shoes, i rondcmlm EJ Findr V&b siallyd itbd! BPE 518ril&H, sorMisdt, GRfforotitl bSbrBGNARE S cosmetics,
L‘\g; for sRBi P§iletriB! Iphsm@eutéRs 8F 184 Qibstadted Wparti%@lﬂeipplibbﬁﬂn &icA g rédopsis thaBiive project
res€f.voirs or ophiymed\d a8616th Sr 62 cAbI-deiitaiad sTRerbleid ieuiibe dissbived lakdpiaglbot sabtion or in
made from car dbgadieh Pediph aGbd thrdhgh) ifbragxgmpla e p@sance b partrixyrastiyjogiiuise and then the
tanmpans, sheetrea@ng edlutbabi g8 'usedr asi nectlt supmsitoryper@wha’ theblesmissdned WFgvipa paengst:
S hovver curt ai nemoseedss Alss thersoilien gk gelesyid be endidsed mvasradi|tebe (axtaothnesteds conventionally
tel ephones 10 Cispprivedig e chef tredultetinqoipereting 2 syénge-geedie) which ésgnada Arailakis te Kifug pddicts who
toi | gt paper, oot Hsgers trapiniitieg ADSvPUGh gk [hisptiop- techiligyaR \§f FBUrsRHenFIng Of the
ot her| |ike st reringamessienndte spltiomor gghwa4d bqvaetbroeta*a% b'°°‘9\ﬁ' ﬁ@%?" aQ?B‘ﬁ‘sthe %'Bg Qorgan-
wood zor wood- FMpregnants. |t has now al so been d|
pol yrreri zati on of* ff PrAdANiaoR, P! thenSaidh RAVFIGTS ! EPP yoee ‘ﬁ' cof E vgtive of ?ngleé’ s that
wi t hout ot hét t&%‘n‘%‘ﬁ@ﬁ‘e?’ i 'dt"' t"’ﬂ;F%%"@ﬁ?fé° B3 e g?ngﬁt 3 Alute gy a{see lbos ot

mat er:i al cause¥d { B! g

usmg al 8 -deru atlpe dacFo%m lg%b H&S&rg%aﬁ ?eldﬁéed Qgrid smell,
through graft Bam rﬁgaﬂl? Ele a L bvep allthh@ pél Joit Qﬁ‘d & those
or bl ostatic alg{g e.df m lei %%% e}qtlaﬁ@m rom t e SUbSt rate. us, he
effect, of the brogidals Qﬁlc Eéﬁsﬁéﬂréa%dagﬁnﬁwe @Mp@ﬁdé N8 livbritih ||ri&ld5 haﬂloéen modified
case¥ wher e t h&difost S refEhefalt Mefiidse DRANSH: pdififiers RN PREHCNGateHalst §ueh Sbryr pdieners, acrylic
bi oci;dal or bi gnld dad BbiydifFs, RBBYELEHI Sarbus maliiak uEh soderatig) atalsiliod) cafcretenmasonry,
substir at e, pr empekis atdwriy oducti on of odours which nmay result from

degr ddati on of t lzgansieh 5 duBstateGratehitiowhitHreaycteguade ay wh sakstratdsand: cal conpounds

cont di ned i ns Onircahditionen fitdi® aBlizs wipest epronBhbags rfe riahedry ngpnddgssoorpadbesivatbgndagas. eghroom
substir at e fr omiteérygput bricks.taar orathei cafdetsnratitelersand releipds kaspital ingtiymenta madeiny) pfastic or
lichgn or ot heglasi pipthieg inclydinguiidsrvesrn clothewrgRs B fagdle Carprpteneotign-Bajie 9f &efton g, (buds),
bi ostlati ¢ or bfiersisd difposgbtentowsls. drapes (Ipraesin Commeeial 1"6%‘" hB%?'t%{% gigegsah! ‘&"EBFQ’% or
mat erfi al s fr onPeii (990 PEIFS faee Basks, fhaspig) 9k indusiial beq Govels: iPMRES, B?QQt 'é‘?i"" Y&rs:
final| produdt BMPYF CEFFUFIS SUEING PR P?'?faf?r 'F’Fa P? 8 "fE} g t?] At °“ps
suitably treat é‘ﬂert BSeRQEHY] Séi"ﬂ PQ p?lﬁst '" rti osh, e mad ard o

etln OI’ 39 F n on ﬁ e'rs
aII

The present inQ@ flsé?ita'é’o "e tamp°"s E beds,
&a‘?%éfﬁB?J h 9\&{ “{3 él ‘3« || wind
kg :fctfé I fhdde from ca':ggas(il : el 0B GRaRL R,

pOl ynerl c corrpf& ;\r’\out i wer cu ams sockg gen glov phr%gms
pol yneric repegﬁ ol'”afheer I 8L s, §3b®e§ GRE@ LI Wébd-
unit fin hydrat @ - acet a or acetal form as descrl bed with reference to
Figurle 1 and in aﬂ% tnbwp Bis® o dtkdveld itfab pehimed 6 bRR@IoM dr lan bREGHEaEeativ® of acrolein,
Figurle 2. The iy i&WMithddothdd ChbhighBferShtB pkéSénce bral sabdt@teior Sulstiaye aqiplaydatigs the palymer to
I ncogperating kremivakyt §nd @ e Qtibsttatk |syichOds thioGgit @it panheyizatibri. Sois ihae tharadvantageothat the
t he s@i d polsynebtidal 6|OISIW|E tah@wW is ot readily rdtheved fromrihd substuaiel Thysothe [sifect of the biocidal or
i |l ustrated by bbhaichgnt may tegongerastingithandt rases wheemnthére is.no Bhenrigs bond.

The rendering of the substrate biocidal or biostatic either prevents microbiological degradation of the
substrate, prevents the production of odours which may result from degradation of the substrate or from the
degradation of chemical compounds contained in or within the substrate. This rendering also prevents the

45 substrate from being a vector of inflammation or disease. Further, mould, lichen or other similar formation
on the substrate may be prevented. The biostatic or biocidal agent of the present invention may be
associated with materials from which substrates are made, so as to be incorporated into the final product or
alternatively, the finally fabricated substrate may be suitably treated to associate it with the biocidal or
biostatic agent.

50 The present invention comprises the use as.a biocide or as a biostat of a polymeric composition
comprising a polymer or copolymer having the polymeric repeating unit

- CHz - qH - CHz - GH -
55 CHO CHO



PReparati ons and Structures of Pol yacrol ei n 10 (a) Using a free radical
duci ng agent (free radical catalyst): 64g distilled acrolein and 25g

it hanol were placed in a 100m round tﬁ?t? ?‘ﬁ%““a% and purged with

ng rogen. O. 5259 benzoyl per oxi de was added and the solution stirred under

njifogen at 60 g B rgraaadﬁ nobfiScdidf BEACRToAS LU 1 err B0l AR | B i
aftotal of ca. ,Eug& KiBly ufifs 58 Hestibed whth IRrdnBio | t,i on solution had bec
sfrongly vyell OW |Tﬂe vention |ﬁéﬂc@$’§ucﬁn§'e B3fhc@riZe8 bl pcplﬁr@% Snﬁco%rat?’@ n5rﬂhtterabrocrdally or
rr]-NVR ( 300biaticdip bfidclive@hmdlit ¥eind Sid @iyfbrid®kipadeh. at 49. 00) 7 (CH);
3%. 53 (CH); &33. 79né laldntion3vii b delilREtrated; by 3hé. f&Bw:ﬁ&thlmﬁth&&a(nﬁbQ 37 54 (CH);
3 _;,-64 ([err]); 97.15 (CH); 103.37 (CH); 104.34 (CH); 139.36 (CH); 139.78

g1 ] ), 196. 7BxamBle)l. The [err]-NWR spectrum shows some residual acrolein
th the al dehyde carbon at [err] and the vinylic [err] and CH at [err] and
drr], respect Prepdrationssand Structuresrof Péleeciolsinr | ) r esonance absorption, there was

ng ot her att'ti buted to 20 -CHO. The spectrumis consistent with
pdl ymeric acrol e(ia)nUs('ﬂSr?sfF@t’Pq*F%f' ipfiucing sgent (fep radivplnatalysty 2949 Piptied sgrripinsyeSe metwanol
7l ey eotiow: flapkyand RurRep With @ittpepat 0-8359 &H%Y' Pemx'de was

dighydr oxy et hyl %‘? nphio
%

cqnfi gurations Qﬁ tt"{“ I tf‘%t0§°"t“ ﬁ’ﬁ'ieéo”(i‘i’f'érffig‘(’(:}%ﬁ"ﬁ{?f@%’“?h%ﬁﬁﬁé?’ e reag ""‘;"I‘:ovdv o
sifmi | ar pol yrrer i 2 E’ | g:& % ' | 0) 332'.7
o e ﬁ.a‘r MRl ) °"? e drf"f Ei’?fr i ?63
. {C 3 M ect W,
added and 9. 65 q ﬂa.r.r % Xl E@ b s o
nift rogen and east1 6l fs et.vgrr, fh 5 ﬁggeésnaﬁaafﬁbw nsuhsr a'ttﬂgrted to
fdr 24 hours, wheRoams mcge&oﬁg.mm&r Bl rhdR 6l b&@kiR BordiQ fapmyeertéramropp Args and

nversion was 4QMeabé elhyd?oxtrlﬁfethbﬁ‘ig bS. e Whgs dARBih ieltdr thd Yt 6P¢hkiY configuraBibhs giving rise
|‘eét|on ~of mbaﬁwoaém.wgrgmmant bB(élq:}é&@d ol ein was found to have a

Porasi| GPC 60vefseytited ouith eohammmj rregpxa:oadbnser aMﬁhuerrgen /et Bibé. 5esh ditbeieby! peroxide
C/ GPC 204 25 i quvas agtiedaane 8650 efpistilled tatreldinwias hddad.dihg fssteemvasaiurged iithaitragerpardrheated
(b) Using iann pibpattat@@tdagrgestcentibrafie with stiring) ferR4chomrs] vdiem a welids fietmingljon indicated
wi t h dei oni 2&gcopeersion: foig! eeM2GPRiwash &Rtk aiter a futher 48 hourcheating. 51 of 0. 2M
sdfi um hydr oxi de aatmre"wst PP iggliggtipn gg{“ct"i‘}“' BHYRt. the(polyacrolejm wasslaynd o bave Beetelien time
clpudy and a whiYRen P B R & thyeregiven! 10908 °66r?9@ﬁ‘t%"9/@r%‘9§'t°1“r9°'&9" R
further 2 *hour ¥128 T rfa “f“ﬁ's' Al "F'f% PR "q“*Fh%h’%?a?@faB“ {9V’ I(RIETH gl f Siractometer

bsrn an l0n aa ! 'Pgt I Crl eln Vtvraﬂt\aee\lll\a. FWlI{ l nITheW er %du &Om
T g “'° a°f°' Vet Qr?red { r%ﬂé e br ] SRS don

; . earer dnd 4 gt

5sol ved in net cloud?'&ﬁd g Y 8?6] eybe i dHRO%, Féda% a furt or 2 hours
apor at ed qgwn énQ thdnYfilers 'vﬂash | thiot &JgKl |th Qier@ﬁ av&@blr ufRfi t Ifdte was
sqvents. In a Shdfd. &fhed&&ﬁl’:tmvé%a&rlearhnﬁ& VablRmadaVikas 4 WRiteREb WRFWO kiR bbvr)&@rs it readily
faind to have a G&biH ihbitahdl® 2wl c6RedBRfly BAUObEanty BsLid biabvathatddOdokA i) MiyRRE and
ycol - 40 10, @80 agang distondlVFh: (nwtHaNiizor dhiRF lsdient] @t b \eenifaiO ddt@minktioR S RN Bdoveéltthe
00): 19-31 ([miyvadrdisin HNas Kund tHBIve &3 dtehibn(totd) whidh2was7shorfdr @tiah [that 68 pdiybthiyiaid) glycol
95 (CH); ®6- 1030¢.CI6NMH 130oMIZ) s(dlativer th Wi -mdBahollat 39.6aEHP:31 (D6); 65.45QBH.); FHdaNGH)H2-
epar at i on73gfHI F3-30(CHE 19905 (CHREB-A03 (6t d14e120 (@hp AB4y e (CH: WBO(CHYI sti |l | ed
acgylic acid, 0.56g distilled acrolein and 15g nethanol were placed in a

round bot E&ﬁé@ask and purged wth nitrogen. 0.33g benzoyl peroxide

5 added and the solutlon stlrred under nrtrogen at 60- 65 degrees
cehti grade. “ThepPas R:10.4 V i A 66 hours. After thlstlrre

50 contents of 1 he f ask (CP %}Every e}ﬁ' 04 a o W in 2-50mi round
coptent of 57 Jggl( an nitr enz eroxr éﬁg (1%)3 the SOIlﬁI§§ stifred under
Burl. BV fis time the

pferial vas pé.ﬁsg% PBo.8s 9 reg cgrt@r’fdém%e BAckish WL AndhG

sof vent. 50 contents of the flask had become very viscous, having a solids content of §7.7% (indicating 100%
conversion).
A sample of the viscous material was placed on a petri dish and dried on a hot plate to remove solvent.
Drying was completed in an oven at 80 degrees centigrade and a transparent, slightly yellow coloured
polymer was obtained. The copolymer is completely soluble in warm water (ca. 50 degrees centigrade) and
s5 once dissolved remains so, even on cooling the solution.
in order to ensure that the solids obtained were polymeric, a simple dialysis experiment was performed:
10g of an agueous solution containing 0.65% solids was placed in a dialysis tube. This was irrigated with
water continuously for ca. 66 hours. The solution in the dialysis tube was then recovered and the solids
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[}ying was conpleted in an oven at 80 degrees centigrade and a transparent,
i:dhtly yel |l ow col oured pol yner was obtai ned. The copolyner is conpletely
.gble.in warmwater (ca. 50 degreesEﬁsga#gipge) and 55 once dissol ved
ins so, even on cooling the solutron norder to ensure that the
sol[ds obtained were polyneric, a sinple dialysis experinent was performnmed:
10g7of an aquambd deRhitdd i 0%a%Rt 8inkd ME sBiidd WS nipRteV\RGinBd ASE fhe | IEwed liMlit 3dr YsdkdS

tube. This wasndtiation @asugll theidlalsisvRibeis 2000wt eddtdinde R the Soliddbe Pehissic The
solution in the dialysis tube was then recovered and the solids 8 EP

0339044 Bl cobxaepi¢ 3determ ned at 0.68% Since the solids were conpletely
retained amd the lower Iimt for solids penetration through the dialysis
tub¥’i.s 2000 mR-89 efacrelein dlethdlleacethlartas placeddmd i1 smiapund fhoftopmitask andEhecgepleets Burged with
2.8g of acr oI'tl,ﬂ°ﬂe"di'\é9'PF3PP ob@&iba potegsism Perselendtel im 780 valer was arddadryith stytindo Hder ajtsagen.
and .t he cont et dagsuiagplarefin 37 qHibeth GHEIVO dagrerst aptioe a1d Yrrehiarapdht iysi A ellow solid
per sul phat e i ¥® 72°8§reflatbirehals>04aeeRT RRIERIY 1PIBRIOPNY- under nitrogen. The
flask was {ﬂa\iced in an oil bath at 60-70 degrees centigrade and stirred for
ca. 20 hours. Iow soI [ d was recovered and dried at 50 degrees
centigrade; wei 9gh3|st|9

acrol ei n di etyl? ﬁag@% U%Q %’égﬁem gfthﬁggetgtgg ll%rxi%%;ﬁg HE]&;;% in ilmgﬂtgr lﬁfﬁ
o

I
flask and eurr%genvutfe 6 aégveggeam e DBlorrhlt
stirring contyysedonis n%lﬁnon 613 5 ?@43?61%3‘1"?@%') H53 ‘?CMS__’JSGE@ (CHzg
hours (soli d%v@ﬂc%mmt(cmmm cn)as (6r22.0%. GOBME $1L571dH, ) (16481 N err
[err](relative to d4-nethanol at 49.00): 15.58 ([err]); 18.31 ([err])

35.52 ([err])ExarS,ﬁe24 ([err]); 37.07 ([err]); 42.36 (CH); 42.85 (CH); 58.32
([ery]); 1a0.00 (CH); 131.57 ([err]); 178.51 (CH). Exanple 5 20 3.8g of
acrolgin di et hy$.8qa afedcealein @etlBd) aveatanyd.3gpynyi pyriotiione asch thglBghamelt veeen plecedism &0mi round
pl aced i n 50ndotigny flzpll abd towngHh pwdedawith rittegero @ghd pzopisisapetironitriehwasi addedyend. the flask
0. 71g azobi sihseipdiinyanoeil batt pieB0RDsdegrpde dentigrade; ish Firengkunderanieegen for A hourk when He
at 60- 65 degreergrsiorwes 4 die copplyrper e fevrdrig baspiible imethasglen for 72 hours when
t he conver® on was 44% The copol yner was found to be sol uble in nethanol.
25 Exanpl e 6 PAMRRE| nilar technique to the above, 3.9g acrol ei n di et hyl
acetal, 1.16g acr hate
were heat ed Fay 'f g %d“e ?’ﬁ ag F‘rﬁgn qﬂ gﬁt}“{) &q fﬁ(’sgagcr 'a"d

po assnu sUI e wi re eated nitrogen, wut grees
30 (entlgr dgiﬁ adg rc rb: am ﬁlalggf

ﬁq‘% fb eIeB
was |i nsol u an h% QJeton ra@%aaﬁ rﬂn&h , acet one etra ror ar an

or nethyl et hy e one. simiar result was achl eved

t hr gugh heat i ggngdg Sti rr| ng |n the usual vvay to the above: 14.5g nethanol,
3.629 distilled acrolein, 1.21g distilled acrylic acid and 0.265g benzoyl
per gxi de. &ft er AdimilBOLESt was achieved through heating and stirring in the usual way to the above: 14.5g
methanol, 3.62g distilled acrolein, 1.21g distilled acrylic acid and 02659 benzoyl peroxide. After 40 hours
the conversion was 40%.

Examples 8-11

A 50:50 mixture of monomers was ireated as follows: 2.35g distilled acrolein, 2.88g distilled acrylic acid
and 14.5g methanol were placed in a 50ml round bottom flask and flushed with nitrogen. 0.2625g benzoyl
peroxide was added and after heating at 60-70 degrees centigrade for 48 hours the conversion was 70%.
The polymer swelled in methanol but was insoluble in water.

45 Similar preparations were achieved with different ratios of the monomers acrolein: acrylic acid namely,
30:70 (Example 9), 10:90 (Example 10), 2.5:97.5 (Example 11). The products from Examples 10 and 11
were soluble in water and retained by dialysis tubing of exclusion 2,000mwt.

Example 12
50
In a similar preparation to the above, 42% conversion was achieved of a polymer which swelled in
methanol or water, from 1.8g acrolein, 3.3g vinyl pyrrolidone and 0.071g azobisisobutyronitrile.

Example 13
55
30mg benzoy! peroxide was added to a solution of 1.02g polyethyleneglycol acrylate and 0.5ml acrolein
in 5ml methanol. The mixture was stirred and heated to reflux for 48 hours and gave 90% conversion; the
residual oil (1.2g) was chromatographed on Sephadex LH-20 (18g) in methanol. The structure of the
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a) Staphylococcus aureus
b) Pseudomonas ATCC
c) Candida ATCC

Onl

e sg'utﬁ P

sghen
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(Oxford)

Dilutions were prepared in normal saline.

10ul of each bacterial solution was applied to 1 square centimetre of test filter paper. Filter papers were
maintained in a moist atmosphere at room temperature for 2 hours. Filter papers were then transferred to
5mi heart brain infusion and shaken at 37 degrees centigrade for 30 minutes. 10ul was removed for sterility
testing and the flasks incubated at 37 degrees centigrade for 18 hours. The flasks were inspected for
growth and the growth was checked on biood agar. '
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Concentration Staphylococcus ' Pseudomonas Candida
cfu/mi (10 log)
Control Test Control Test Control | Test
10 + - + -
9 + - * - + -
8 + - - - + -
7 + - - - + -
6 + - - - + -
5 + - - - + -
4 + - - + -
3 + - - - - -
+ = growth
- = kill

10



cont‘i’ents were flushed with nitrogen, sealed, and then gamma-radi ated for
one fhour froma cobalt source (approxr matel y 0.7 Mad/hour). The di sk was

t hed renoved and washed with water. é@/ﬁng standard strains were
used for testi.ng: a) Staphyl ococcus aure ord) 30 b) Pseudononas
ATCE c) Candida ATCC Dil utions were prepared in normal saline. 10ul of each
bactleri al , solesttmman2mas applied to 1 square centinetre of test filter paper.
Filter papers were maintained in a noist atnosphere at roomtenperature for
3ur S. Fi | t er Witmar No. dwiiteepapdn @as impagadtearyita d sbiGtiod of fmilacriigia in mdanbdifvhich hatSdeom
and ;shaken. atpofgerigedypiceeans efrgainge-sadiatidnb and3edrin i oes. at IO udgrens sertigmamviedt fiadf. The
steRjJity £ e SMPYNY chiepracheted belwhesic iantintityehiab dvag t9%3 7Thel drgpregrsted diléri maperdeasf tested] Br
hour$§ The f 128EKGoRmbpativily gaghibie reeuls ferie regpidert by cemdarinb evityr ovatrdl fikrparshecked on
bl OG)d agar. 40 The following standard sisine were repdifes festing: St aphyl ococcus

Pseudorionas a;itsaephyh g_’r;‘éégé.'s@xf?l% (10 | 0g) Control Test Cont r ol
Test| Copt r OE) CanZF(g@ET + .

- 9!

Drlutrons were prepared in normal saline.

10ul of each bacterial dilution was applied to 1 square centimetre of test filter pager The filter papers,
weFE maintained in a moist atmosphere %l room temperature for 2 hours. Then t frlter papers were
- : transferred to 5mi heart brain infusion” and shaken at 37 degrees centigrade for m tes. 10ul was
+ 15 removed for sterility testing and the flasks incubated at 37 deggr}ees centrﬂra:%e for o flasks were

kill 55 10 mspdi_;Bd%rér%&h@%h@%roﬁﬁmé@c@& oV Bigda terpaper was
I npregnated with a solution o poI yacrol ein in nmethanol which had been

pol yneri sed by nears e T tTom f—drTed—Tn—anroven—at—7odegr ees
centigrade for 1 hdu &"ﬁ atign rr%ﬁo\fybﬁ?"jc'i’snp egRSHLIPH yirer i £ milcr obi al

was Q% Tre inpregna cfu lotgér__pa.p.e.r_ﬁmaLu;-r ed for antificrohbial agtivity
and the results werfe recorded byCoothrar Tes) yi Cdntral Coméstol Cankrbigr Tpager. The
fol l owi ng standard |strai;gs werje used [for_ tepting: p) Staphyl ocgccus jaur eus -
(Oford) b) Pseudorjpnas ATCC 10 . c)| Candifla ATCJ Di | ut {ons weregpriepar ed
i n normal sal i ne. 8 + - . . + c

7 + - - - + -

4] + - - - + -

5 + - - - + -

4 + - - - + -

3 + - - - - -

30
+ = growth

= kill
C = contaminated

35

Example 22

. Whatman No. 4 filterpaper was impregnated with a solution of polyacrolein. In methanol, which has
40 been prepared by polymerising 19.3g distilled acrolein in 58 g methanol in the presence of 1.05g
benzoylperoxide in a nitrogen atmosphere for 3 days at 70 degrees centigrade. The amount of impregnated
polymeric antimicrobial was 8%. The impregnated filterpaper was tested for antimicrobial activity and the
results were recorded by comparing with a control filterpaper.
The following standard strains were used for testing:
45. a) Staphylococcus aureus (oxford)
b) Pseudomonas ATCC
c) Candida ATCC
Dilutions were prepared in normal saline.
10mi of each bacterial dilution was applied to 1 square centimetre test filter paper. The filter papers
s0 Wwere maintained in a moist atmosphere at room temperature for 2 hours. Then, the filter papers were
transferred to 5ml heart brain infusion and shaken at 37 degrees centigrade for 30 minutes. The flasks were
incubated at 37 degrees centigrade for 18 hours, inspected for growth and the growth was checked on
blood agar.

56
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I(’ul "0f each bacterial dilution was applied to 1 square centinmetre of test
filLter paper. The filter papers were nmaintained in a noist atnosphere at
ropm tenperature.for 2 hours. Then thegpigldsgipspgqers were transferred to
5m- heart brain infusion and shaken at 37 3egrees centigrade for 30

m nutes. 10ul was 15 rermved for sterl lity testing and t he flasks I ncubat ed

at -37 degrees centigfa e 5 rmsSpect growt h
and the growth was ch Eme 1rat'°" apﬁ‘é'ococcuéonﬁeﬁsre‘é °F‘8?1as St apahyFOCO( cus
Pseudononas (10l o) Contr+ol

Tdst Cont r O| Tast Cont ofontrolTast Tes) Control Test 9 Control Test +

- 4 10 + Cp- o+

C 3'«‘&’ 35 Exanpl e 22 Wiatmang No. # fisl teqfpaper mas+i npfr eg.nat ed with a
sql uti on of polyacro|ein. ¢n nmetharol, |whi-ch has 40 | been prepargd by
pcIyrrerising 19.3g d|stillzd acfolein in 58 g} met-hanol 4in fhe+prdgsenceg of
1.[05g benzoy] peroxi dp in a nitrpgen atqosphere for days pat €O degt egs
centi grade. “The anouft,"af_ [T egnat ed pol ymerrc anti m crobralr was 8% |The
inpregnated filter paaer S tested for antimcrobial activity and the
rasults were recordef y co aring with a control filterpaper. The
fal | owi ng standard st:Cal SU"3RAd\ sed for testing: 45 a) Staphyl ocadcus
aureus (oxferd) b) Pseudononas ATCC c) Candida ATCC Dil utions were pr epar ed
in normal saline. 10mM of each bacterial dilution was applied to 1 square
centinetre teskxahple 8er paper. The filter papers 50 were maintained in a

m)l st atnosphere_at roomtenperature for 2 hours. Then, the filter papers
wer e transf erredT¥ies. Shisonpesg exrgrmens. iclfonsvesh wah (merpeIRlash with a3 yolgfien b g@glyacrolein in
centi gr ade ?Oor’“%'(‘?"?hwﬁﬁ? g beqrhpregareq by golyppgriging h%‘iﬂo‘&’t“ﬂﬂﬂ’ agtoleinyin pRgqpeinggol in the presence
cent ™Grade for® oqgf‘i?y'p‘?'?f% di g’°$‘?5'rat 89&’?” gay snaé7§|d % ‘iﬁ&@"’&ﬁé@fkéﬂmﬁh“

bliood agar. 55 mpreg 'm§i respe

&gﬁ d cottonwools were
Pdeudonmnas tested for antm% Q(‘%IVI s i Zze forere r)ico&ﬁqtby S?m ari contro @Bmwlpna.l
c

llo
Test . Oont a) S ureus (Oxford)
- 18 ) Pseudomonas ATCC
Dilutions were prepared in normal saline. _
5mg amounts of cottonwool were weighed and placed in sterile bijoux bottles. The cottonwool was
saturated with 30ul of 5 different bacterial dilutions. After 2 hours at room temperature, the cottonwool was
sp transferred to Smi of heart brain infusion and incubated for 18 hours at 37 degrees centigrade. Cultures
were inspected for growth and growth was checked by plating on blood agar.

Concentration Staphylococcus Pssudomonas
cfu/ml (10 log)

35 . ' -
Control 3.5% 5% Contro! 3.5% 5%
5 + - - - + - -
4 + - - + - -
3 + - - + - -
N 40 2 + - - + . .
1 + - - - - -
+ = growth
= kill

45

It will be evident that these laboratory scale examples may be extended to industrial scale processes,
for example, in which the substrate cellulose, prior to incorporation in, for example, tampons, diapers or
medical cellulosic products is treated with acrolein vapour or acrolein solution and is then gamma-irradiated.
Further, the process may be extended to the continuous (as well as batch) industrial processes in which
cotton, cellulosic fibre or other fibres are treated with acrolein vapours or solution prior to weaving or
making into a non-woven fabric. Still further, the laboratory scale example may be extended to treating
sheets, fabrics or cloths prior to making into clothes, drapes and other similar finished products. Still further,
the example may be extended to treating the starting-materials or their final products such as ceramics,
masonry, bricks, concrete, glass or plastics materials either prior to or after making these into their final
fabricated forms.

50

55
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C 10 ¥ =growth - = kill C =contani nated 15 Exanple 23 Twice, in separate
experinents, cotton wool was inpregnated wt ol ution of polyacrolein in
20-nmet hanol whi ch had been prepared b)F Bpﬁrgﬂagfng 19.3g distilled
acrolein in 58g nethanol in the presence of 1.05 g benzoyl peroxide in a

ni trogen at nMoSPRGLEa4 or 3 days at 70 degrees centigrade. The anmount of

i npr egnat ed, pvagrrm c antimcrobial was 5% and 3.5% respectively. The

i mpregnat ed cott QI eS subBiFafes We luBsled Wth BRiidnSTbantditgaktive @bilyérk, YoraRsiid) Qauze from
results were rgR@ESLE HoryovéPRRRI oMGsaktalyNnap ik, Etonweddl kN umPbns -Tdhe afwayd Burdré) Gricro-
standard st Ealﬂ'tﬁog\barlestlu§&d0tfnﬁtﬁl via€ SksédN@i thé Ssubstrai@) whish ajall \He€rC @€tadSwithuthe UpBre solvent
(OFord) b) PspedainreussthBOhE hadtteanBeaist fnith Piefistaedic Solutinty ofiile aiTiersorerdbaigays
amount s of  cotdriefiumodeguess eemigiadincithoans efplezoiinticrpbial $stingi-lard & e Lpxtrintt wareemade with
The cott onwool bothasetisatl landpreysiolvgidansaB@uib test foiSthel plefanre pitmdnemerethis alas fiubdiey i€, and
After 2 hours Qg torbedass themfepm eturhish thelaeroleip vediavasiop bevaisroBiglogialiy 9pciive @uing @pr gts:
of heart brain i 66tesi3AT6Qmih & #ie geniantel polpacrol® WA geitsted in safine (Eigy)der24 hours.
centigrade. Cul t Theesglingearigact wassaaitsedioy GC P"(’S\ﬁ?’ﬁm'éﬁ’i&o'tﬂF%E%F'M§teeﬂé8W@UShBVed that
pl ati ng on bl dbﬂjc“&@jh‘?mta%&%ﬁ’taf‘ 49APpy{the limit'of dejp tEn

Pseudononas cf u/ fte Fie sameti 2fed to32 gy j“'gn'tmptﬁﬂ‘i édde'"e @190} in 2N
5% 5 ydr_gchlo ic acnd ( ml) The resultant solutlon was extracte ith chioroform (3 X 5mi). The combined

_ 15 organic fractions were then washed vgth 2N hydrochlonc acid (2 x 5mi), water (2 x 5ml) and dried (soa'lum
40 sulphate). The chloroform was evaporated to dryness and th%' residue “dissolved in “acetonitrile (1mi).

Analysis of the acetofttrile b HPLC eve hase, 7Q0% eous mmethanol, UV detector at 245nm)
hovb’ed that th y Ee,i ? e evident that these

- ' d Z4 f aC
| aboratory scal er. Eﬁﬁra’igémgbgwé‘é %@m&@e riRrdoldRYisay ladihve, SRR tHir QERAISE Sier more

for iexanpl ey, |tnan &J{hstgﬂﬁdlﬁéja$gm&ﬁpe€éﬂjréu ose, prior to incorporation in,
for Maml e, tanpons, diapers or nedical cellulosic products is treated

with acrol ein vapour or acrolein solution and is then gamma-irradi ated. 50
Further, the process may be extended to the continuous (as well as batch)

i ndustrial processes in which cotton, cellulosic fibre or other fibres are
treated witks acrol ein vapours or solution prior to weaving or nmaking into a

non-woven fabric. Still further, the |l aboratory scale exanple may be
extended to treating sheets, fabrlcs or cloths prior to making into
cl othes, drapes and other simlar finished products. Still further, the

exanpl e may be extended to treating the starting-naterials or their final
products suth as ceranics,

35

40

50
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55 masonry, bricks, concrete, glass or plastics materials either prior to

or after making these into their final fabricated forns. 12 EP 0 339 044

Bl Exanple 24 Many ot her substrates were treated with sol utions containing

acttve polyners, for exanple, gauze fr&Rm%EBP4EEI, non-woven fabric from

sanitary napkins, cottonwool fromtanpons - and always before micro- s

bi ot ogi cal testig ro: . Lhe substrate which had been
e R e S A

treated with the pure solvent ( ra

with the net haw;im‘lil%mgﬂt.i ons of the polynmers ue;g.ahyays dried at 80
degrees centig . urs before antim ch-rrg_ - and as well,
extragts werse made with both nmefhaRBY 19R8°EHSs| oPSBREAMORAE| ne CRAGILS for
t he presence of mamoner; this was fouwnd by HPLC and GE to be | ess than
10ppm at which thg,gcrolein was found to be mcrobiolggically inactive
during our tests: 10 Cotton (3.876g) with a 3% content of polyacrolein
was agitated in s&ine (75m) for 24+hours. The sal iW extract Nfs anal ysed
by GLC (10%%ar boyax 20M and on FI D detector) which howed t hatyg he cotton
contained | ess than 20ppm (the Iimt of detection). lil’ e saline tract
(50m ) was added to a solution of 2, 1- di ni trophenyl hydrazi ne (0.7100g) in 2N
hydrochloric aci d6(25m ). The resultant solution waNBxtractedN&th
chloroform (3 x 5npl). The conmbined 1% organic fractiops were then washed

wi th 2N hydrochloric acid (2 x 5m), water (2 x 5m) and dried (sodium

sul phate). The chPor of or m was evapordted to dryness and the resi‘due
dissolved in acet@nitrile (1m). Anakysis of the acet¥onitrile by HPLC (C18
reverse phase, 7Qyxaqueous nmet hanol , UV detector at 245nm showyed that the
cotton, cont ai ned 2.*£fppm of acrolein. Typically, substrates which were found
to be m crobiol oéilcal ly active, retaifned their activities after *ore 20
than 6 nonths' sft@nding at roomtenperature. 25 30 3840 45 50Ng5 13 EP
0 339 044 Bl1-Thejkollowi ng are typi gal and additional, test-resysts,
executed simlarly to exanples 20-23: Exanple No. _ _
Active Agen®® 5 14 Staphyl occocus Nseudonona®T candi da

15 + " NT NT
16 + NT NT
17 + NT NT
% 18 + NT NT
19 + NT NT
NT = not tested
35 + = positive/active
* (a) Tests were also carried out in phosphate buffers,
Nt adjusted with sodium hydroxide to give pH'’s of 5,

45

50

65
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1; ..‘-j;- + + + 2** )
+ - 1 + + 3 : + NT
NT I0 . + - NT NT 5
P NT NT 6 EP 0 338 044 B1 + NT
NT 15 7 + + 8 +
+ + 9 + + + 10**
+ _ + 6, 7, 8 and 9]*fespectively; result$s against +
Lle N Stibhlococcus oxford)Nit levels IONT—1§0' ipowed
NT €,; sNT 15 no diff?rences in activities at the NTspective NT 16
+ NT PpE’s. NT 17 + NT
NT 18 Activities were also rebdined at theNJedél of 2% ul
+ NT Iélg nQt t_,geg;edrr 2) ogld el active

i
(a) Tests were also carEFalrelé1 5 P?]-OO ospﬁate b ¢t Ethalg f’%a W th sodi um

hydr oxi de t@ give pH shypany . 40 45 50 55 14 EP 0 339 044 Bl1 6, 7, 8 and
9, respectively; rfédul I aigv;ihtest expapinentocause {h@nodid) salut bwelwasl03 -
[err] showed 5 N dithf Qﬁgw%‘tﬂiﬂsa@f'N661|IQ%saEuBE'ﬂf§%QCt'Ve

pH s. Activities were: &(%eox;[ L&l allngg At con%acgvzel of Zéemger?ﬁ ard i eq bl ood

or urine, respectively expefi ment,
a met hanol i'¢ sol ution ‘i&\%}!:,‘%[?ﬁlfPéG tepnpferaingr ‘p§‘eéfftBaéP}Pu%“f§{Pét°lnl is var

for 18 hours/37 degrees centigrade. The cultures
were inspected for growth and plated to blood agar
: - the solution of polymer being active agzinst the
had % spores, whilst the methanol-solvent was inactive
under these conditions. .
{(c) 1In separate experiments, 0.1g of cotton wool which
had been coated with the polymer, was aseptically
weighed into separate sterile bijoux battles. The
cotton wool was then incubated with 0.5ml of
dilutions of cultures of Erwinia carotovora
30 {Important in soft rot of potatoes or cabbages),
S.Aureus (important regarding bovine mastilis) and
Salmonella dublin (important regarding bovine calf
mortality), respectively. These were left at room
temperature for 2 hours and then the cotton wool
was transferred to TSB, an enriched nutrient broth
and incubated at 32 degrees centigrade, 37 degrees
S centigrade and 37 degrees centigrade, respectively.

25

35

“ The coating on the respective cotton wools killed
the 3 organisms respectively, in the range
10°-16" /ml of pathogens. |

45 (d) In separate and similar experiments (except the

media used was malt extract broth, Sabouraud
dextrose agar, 0.1% peptone water as diluent),
kills were achieved in the -ange 102-105/m1 of

%0 Aureobasidium pullurans (associated with

55
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di ger*and left in contact at roomtenperature for 2 15 hour s
before, transferring to heart brain infusion for 18 hours/ 37 degrees
centigrade. The cultures were inspected for gromh and plated to bl ood
agar - the solution of polyner bei ngFR m%%%%m nst the spores, whilst the
met hanol - sel vent was inactive under these conditions. (c) In separate
:experinents, 0.1g of cotton wool which 25 had been coated with the
pol'ymer, - was asepti cablpcheslime dntbatireemttd lase@inde ggiouddnasdt @nds. The
cotton wool was then ppeHbpbedsWebbcOnbid Ofsslidiite@srieh cWltitings iaf

Erw ni a carotovora 30 (Important in soft rot of potatoes or
cabbages) 4 S. Aureus (|ﬁBBnght regardi ng bovine nmastilis) and Sal nonel | a
dubHn (i nportant(er)egémﬁn@elﬁ’é\ﬂaﬁé EAPPTADERESF | t19Sty gy tadA? y. These
were left at room 35 conductedt copesntiveif4l attieunsesndndhgdunide cotton

w00l ves transferred bo. 198 8eE0K ! Eled WIS Theb AN BRUNRLCToR! 37

degrees centi grade, rees centigrade %@
respectively. The coaﬂPﬁgeénS%hél?ésp%%%?%&?kﬁﬂ%um?c old RPFIé&fﬂHE“Sa
organi sms respectivel pr8j, nrébpecoigelyerrd 1o/ /mf spapeageoa. of5the (d) In

separate and sinilar %Psi'gﬂ‘éfﬁiﬁf&é’é ABRRAR U3k oMBAIBk L eKLRACt

broth, Sabouraud dextrose S were
achieved in the range¥j&hr phe n#"b*m%®f°blal P°1X%§Fe058§ﬂﬂﬁﬁﬁl Mllurans

(associat&d with 55 15entrEﬂ:@aBB&nO440m ndl anliqaloitse ofinthet hrcoom til es and
groutings) and WCHOpggygrggggéggu@e é‘sﬁ‘?&' dMih r%ﬁ't Qe's”otf' RBRAA) -

(e) In 3 separate experi nent mere SO _con Hg antl-V|ra
activities and found 8RPFYenif %hEﬁPQ%%% LﬂﬁlﬁjLPhée FIBRFn hfethod for 10
Her pes Si gpl ex, Entereytopsthicheffidctambted.) uenza

** Also active in a preservative test conducted over 14 days
at pH 7.5 in glycerol-triethanoclamine buffer, against
Pseudomonas ATCC dilutions prepared in normal saline.

25
"Staphylococcus", Pseudomonas” and "Candida” referred to
herein are more specificically identified as:
Staphlycoccus aureus NCTC 6571
Pseudomonas aeruginosa ATCC 27853
Candida albicans PMH 82/312

30

35
Claims

1. The use as a biocide or as a biostat of a polymeric composition comprising a polymer or copolymer
\/ having the polymeric repeating unit

-cHz"CH‘CHz"?H-

&HO CHO
45

or this unit in hydrated, hemi-acetal or acetal form selected from the formulae :
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PR8, respectively: a 104/m suspension of the viral particles was appl-ied
to cottonwool treated with the antinocrobial polymer, followed by
centrifugation. 0.1 nml aliquots of the centrifugate werggy nmmﬁmllmlw
cul tures of human enbryonic fibroblasts or HeLa cells anﬁ“‘“i&‘“ i
cytopathic effect noted. ** Al so ackh §39R44Bpr eservative*test ‘colduét ed
over 14 days at pH 7.5 in glycerol-triethanol am ne buffer, against
Pseudononas ATCC di |l uti ons frepared Fn normal saline. 25 "StaphylocOccus",

Pseudoripnas” - and " Cahdpeksterer prdbabhrerdi hikee A 35PeEirgsi capdy
identified as: 30 Pycnopobhfipbbyepnfeus aassoisi N whvl Pseudngopas

LR

aer ugi nosa ATCC 2785§i£§Q?L93 al bi cans PWVH 82/312 35.Clains 1. The use as a -

bi oci de or as a biostat _of a polyneric conposition conprising a polymer or
copol yner havi nd®’heIfoPySEPAE 2tEpEXPETd MEALE 4B FERr YEF&r ALSPerr] 45 or
this unit in hydrat edondeotedctoal antiacktal dorivitlectadd f foondhe

formulae: 50 55 16 L 81,0 3% 044 Bise, ﬁs;n%l%ﬁg féil&wi&é method for

bl ack-slinme on bathroomtiles agd groutlngs n cngforus COCC| neus
(associ @red with rotFFFREF S1TRbeY 5) Enteyovirus, b angetrhbperza; ost s
were al so conducted PR3, anespectivelyti vﬁtl@‘vmokdmmiqé theeach -
Eafe, usi ng tEehfOHH@%*§9|§?fQPQI£QBE%Q applieg,t&fﬂé%%bﬂ%&ﬁdeﬁfeated _
Enterovirus, Eeho 11 and 4 | AR 2o o1 AT B8 ne's) Yol dwidd Ipy! Suspension
centrifugation. 0.1 ml aliquots of the

centrifugate were introduced into cultures of human
embryonic fibroblasts or HeLa cells and the

cytopathic effect noted.

*+ Also active in a preservative test conducted over 14 days

20

at pH 7.5 in glycerol-triethanolamine buffer, against
Pseudomonas ATCC dilutions prepared in normal saline.
25
"Staphylococcus”, Pseudomonas” and "Candida" referred to
herein are more specificically identified as:
Staphlycoccus aureus NCTC 6571 |
Pseudomonas aeruginosa ATCC 27853
‘Candida albicans PMH 82/312

30

35
Claims

1. The use as a biocide or as a biostat of a polymeric composition comprising a polymer or copolymer
having the polymeric repeating unit : :

HO CHO
45

or this unit in hydrated, hemi-acetal or acetal fo'rm selected from the formulae :
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Vi r'aI:%art icles was applied to cottonwool treated w th_theanrt+wocrobial
polyner, followed by 15 centrifugation. 0.1 m aliquots
centrifugate were introduced into cul tures of human enbrmna“m: ﬂt %ﬁiﬂt
or-HeLa cells and the 20 - cyt op&PH 82O Bt not e y i
in“a preservative test conducted over 14 days at pH 7.5 i h
gl ycerol -triethanol am ne buffer, against Pseudononas ATCC dil utions
prépared in normal saline_ 25 "Sigaphyl ococcusy,  Psefiinqpnae*c¥aqd " Candi da”
referred to herein are nor eCifitically identg¥ied ag™ 30 :
St aphl ycoccus aureus NCTC 6571 Pseudononas aerudi nosa ATCC 27853 Candi da
al bitans PVMH82/312 35 C aﬁﬂl. The use as a W{Q a biostat of a
polyfreri ¢ conposition conpA7si ﬁg\g pol yner oggCopolofer havieHg the

pol yneric repeating unit B0 [err] Terr] 45 or-this n;t- i n hydrated,

hem -acetal or acetal forms Pdcted from the forrrul'ta&é 50 55 16 EP O 339

044 Bl RO OR — HO (a) Lt
(b) 10 [err] 5 [err] 30 (d) an(.jT in addition possi bl\;ﬁbfu%zscﬂ%i ng
the follow ng formnul 25 CHCH, 2| CHy

HO '

¢

D)o

CH ca CH, o
- - A<
15 40 \O/ \0/ \OH Ho\cz-:/
_ . l -
x .CH
(e) Cd,
N 20 | : (d)

and in addition possibly units having the following formulae :

25
N o
CcH
30 (e) CH=——=t _
I e
CH /ccr.. /o\ /caz CHR_ . /
35 d
/ _\o N e \cx/ \o
| L -- b
- | C==—==1,
~ -ao/ ok 7\

HO 0]
(£) '

wherein R is hydrogen and x is an integer of 1 or more.
45 '
2. The use claimed in Claim 1 characterized in that the said polymeric composition is a solid, a liquid, a
solution, a gel, an emulsion or a suspension.

3. The use claimed in Claim 1 characterized in that the said polymeric composition is incorporated in or
50 bound to a substrate or substrate material.

4. The use claimed in Claim 3 characterized in that the substrate is selected from cellulose, modified
cellulose, regenerated cellulose, rayon, polymers of plastic materials, rubbers, ceramics, glass, silica,
concrete, masonry, minerals and earths.

85 .
5. The use claimed in Claim 4 characterized in that the polymers of plastic materials are vinyl polymers,
acrylic polymers or polyesters.
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30 Terr] 40 wherein Ris hydrogen and x is an integer of 1 or nore. 45 2.
The use claimed in Caim1l characterized in that the

conposjtion is a.solid, a liquid, a solution, a gel; E“Iﬂmﬁmmmnll“l
suspension. 3, The use clained in O &P & 3xM4Bict eri zed i n tthath t e said

pol ymeric corrposrtr on IS |ncorporat ed in or so bound to a substrate or
substrate mater racter zed in th

substraté is seL%%ﬁ gc '?"r"(e)d(ranmcé'lg'lmu}3 %’ag‘?{'ﬁ%ﬂf 8tn®8ﬁ” e} Feenér &t grcfontam'ng

cel l ul ose, rayon, 1 ymers of plastic materials, rubbers ceram cs, gl ass,

silica, conCcretfy, Jz@s%nrex,m raarr#nadrsc.m% SRt é? aépry,ma mﬁcc&k@rn@ﬁq ,ra&er a
c aw’r 4 char act gsddafhr bidsthidal eﬁé&ﬁ/eQR %‘fr@frtﬁe é&fd Redd ompRkies.i al s are vinyl -
pol yfrers, acrylic polyners or polyesters. EP 0 339 044 B1 *

C L M S Ppatehtanddiiichgse clained in CIarm 3 characterized in that the .
substrate is water or a water-containing conposition. 7. The use clained in
Claim1l or Chai b AnwdndungGisadin Biedh digr alp pin \biosigtistites Oittel AenCeinao p@ynhanigchism Koradoksiedn,
ab bpoci denthiaend ein [Pplipsér atiercml Mischglyiredsat mie derpolymérisdf si¢hivéedseiblendeo Eiphattr | C
conposition.. Patentanspruche 1. Di e Anwendung als ein Biozid oder als ein
bi ostatisches Mttel von einer pol yrreEh?sceﬁ Eﬁg}g i_tion, 10 ent hal t end
ein Pol yner oder ein M schpol yneri sat er risch sich

wi eder hol enden Einheit [err] [err] [err] der woBiodi ese Einheit in einer
hydr ati si €ften, Heni - Azet al oder Azetal Form vorkomt, ausgewahlt von den

f ol genden For ne

1S
40 tnd susatzl i rﬁ;%nggcgffgﬁ;sggr BBy Ao, Hﬁrrha*g'ﬁdrfoﬁzag'rraé'h%rrm Ssoeharit vor

. 20 CH,\
CH,\
~,
b g ™
Lo}
/CH\ /CH\O/ H\OH
25 : RO - OR HO
@ ®)
30
_- P c c ~cH’
\?H clH/ (le/ Hz\ | é H
¢ c c HO™ N\
/ H\O H\o H\QH /O
HO HO,
36 CH
: &
/ ‘cﬂf
N @
40 :
' und zusitzlich mdglicherwsise Einhsiten mit den folgenden Formein:
c|..g-_-.c_-,;~-;2 : CH—CH,
45
C
o, e’ H‘o’\cu’ Ser e O
He=CH, LR
CH=CH, Ho” “OH | Ho” “OH
CH=C
50 ® "
_ o

worin R steht flir Wasserstoff und x ist eine integrale Zahl von 1 oder mehr.

55 2. Die Anwendung wie in Anspruch 1, dadurch gekennzeichnet, daB8 die genannte polymerische Komposi- -
tion ein fester Kdrper, eine L&sung, eine Gelatine, sine Emulsion oder eine Suspension ist.
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] [err] [err] [err] (f) worin R steht fur Wasserstoff und x ist eine
£grale Zahl von 1 oder nehr. 55 2. Die Anmendung W
irch gekennzei chnet, [err] die gerfhh8¥® WBieri sch%!“ﬂ‘ﬁ“ﬁ“‘ ﬂﬂ”ﬂ“‘
[ er Korper ei ne Losung, ei ne Gel ati ne, elne Emul si oderLeime s *
ensi on T gt wendung wie 1n gf!‘ ch 1, I\g rch ennzelc%Net edef%n gr%qge m'er%che
ruch 1, a@ﬁ&n%&ggg&%}m (AR oo S SO, SR A X% Sl el
_ osition in ern strat elngeg oder mt elnen1 stratmateri al
verbunden isf, e Amv&dﬁ@wﬁgdumsamcﬁ 3, maéﬂ?e%pgeu&,hze%hne@iasitasﬁ hua8 6L Sils CIN B se,
indem das Subfddiidbricd Ziuees, | Heb@RRzelRlose, KunsiBill, Frofierbt 8l KAkkisHeRSEMMI, Kerami-
Regener at zel | Ul as,Slasksiieh, Boiod Steifiheyi e, Mhedith ukdIBaénsdeniritaid. Gunmi |, Ker ani -
ken, @ as, Silikon, Beton, Steinmaterialen, Mneralien und Erden gemnhlt
Wi r__d 5. Di esArmendnangung/ivee innAndpra¢ir 4) cladudich gim\uzemhmege:keemniei%hmerte,aué Kurdtoffen
di e Pol yner e ause. Ninpistlgteitdten Aylmlymdrisaenpodr Pagesteseltestahen Akr y | pol yner i sat en
oder Pol yestern bestehen. 10 6. D e Anwendung wi e in Anspruch 3, dadurch
gekennzei chnét ,0i¢ Anwhadundde BuAsiserpcht 3. dladurahvgskennzeishitet. ie feme das Substrat aus Wasser oder
Wasser ent hal terﬂﬂ@fwkﬁﬁ'ﬁ@f@q"?ﬁdehK%%'@ﬁtbesmﬂ Di e Anwendung WI e in Anspruch 1,
oder Anspruch 2, dadurch gekennzelchnet aB man zu Materi a
ent weder ei n& \i'f REUTREUIIEE A" \ﬁﬁ*ﬁ’“ﬁ@r é?ﬁrﬁé‘FR'\éﬁ’? %l%‘ﬂi’%@&?‘l‘"@(f%t 1128 A JusTeR
aktiven pdfymerYa§7a} epBe50 I"f’ i Y°“o‘é?é gegla@e’Hng'ﬂsc& L giostatiscn aktiven
Revendi cat i ons P8™e{he €ﬁ6f%l dﬂeﬁﬁé un biostat d' une
conposi tion pol vARLifde, conpr enant un poI ynmere ou un copol yribre avec une
unite polynerique qui se repete [err] 25

[err] [err} Qqu L%p‘o@cdﬁ%er én @Jcﬁgtou SR bib Rt %n&%ﬂp@ﬁt@n erlq@C% enbHt u@ﬁ(ﬁ}n%lre ou

chai gl de T or MY@8pchekAdtbEihe ubi dolymbsfub huils@Fepdte
(b) [err] [err] [err] (d) et en pI us peut-etre des unites avec des fornul es

sui vant es:
_ —-CH,—-C‘H -—CHZ—CIH —
% CHO CHO
ou cette unité étant en forme hydraté, hémi-acetal ou acetal choisi de formules suivantes :
30 c ' c
AN cl:H/ H’\ \c ?H/\
: c (o]
/CH\ H\ / H\
RO OR
35
@ ' o™
i\/'. 40 ~ HICHK
H/ 1
C :
H\ HO' H\o
Ho.  /
45 \?H
CH
A

50
et en plus peut-8tre des unités avec des formules suivantes :

58

19




5'5'41'9‘ EP 0 339 044 B1 * C L M S *err] [e_r,L],_LeuJ—EaHﬂ"'[err]
10.0u R represente hydrogene et x est une integral de 1 ou plus. \
L' enpl oi camme ep revendication 1, car acterl s6 en ce .q \l ﬂ ﬂ“ E
corpasi tion pol ynbrique 6tant un soli &0 ?ﬁ?‘?“i"cﬂfl de, m nl“ “l “‘\ |
gefatine, wne emnul sion ou une suspension. 15 3. L' errpl oi* c&me

revendlcation 1, caracterise en ce que la dite conposition polynﬁrlque
etdnt incorporee dans ou Wee au substrat ecisicHpe natiere subsH&a}g 4.

L' enpl oi conmme en revendlc,gtl on 3, caract se en o 5 strat etant
choi si de cellul ose, de 20 O« éel | ul oseﬁn’h‘@%H’e H6se o€g6ner 6e,
de .rayonne,s de pol ynbres de n'atl eres plastiques, C outc ouc, de

cer'afr gue, de verte, de sili cBHECHye beton, deygf espHde Rux et de

terres. 5. L'enploi comre revendication 4, caracterisgHetH,e que |es
pol ymeres de matieres plasti cfges etant de pol ynbres ) i nyliques, de
pol yneres acryliques, ou de polyesters. 25 6. L' enpl’'6i comme en
revendi cati’®n 3, caract6rise en ce que |le substrat 6tant |'eau ou une
conposi tion cont%‘r&ﬁ?’eﬁeé“elhyéfagf“e?“%“@Prﬁ‘Feé‘ia"??dn‘?\‘é’"@n revendl cation 1, ou en
revendi cation 2, caract erl 56 en ce gque on %pll ue ala 3 matiere ou
on la incorpofe lueﬁ: %;TEE%{&’% d‘é’ra\ctﬁ” c"b‘ﬁ'ﬂ?o‘gﬁetcf"ﬁ‘?f’ ’kﬂﬁﬂ PR BHFP R pn
est -active pioci @’ (fU%"ﬁ@H'f’e 3&3 Ly WP 95 TR R Smysiongqy upe suspengign.

25
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3.

L'emploi comme en revendication 1, caractérisé en ce que la dite composition polymérique étant
incorporée dans ou liée au subsirate ou une matigre substrat.

L'emploi comme en revendication 3, caractérisé en ce que le substrat étant choisi de cellulose, de
cellulose modifiée, de cellulose régénérée, de rayonne, de polyméres de matiéres plastiques, de
caoutchouc, de céramique, de verte, de silicone, de béton, de grés, de minéraux et de terres.

L'emploi comme revendication 4, caractérisé en ce que les polyméres de matiéres plastiques étant de
polyméres vinyliques, de polyméres acryliques, ou de polyesters.

L'emploi comme en revendication 3, caractérisé en ce que le substrat étant I'eau ou une composition
contenant de I'eau.

L'emploi comme en revendication 1, ou en revendication 2, caractérisé en ce que on applique 2 la

matiére ou on la incorpore de quantité efficace de la dite composition polymérique qui est active
biocidiquement ou biostatiquement.
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